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Alvin is at the point 4 on a floating platform in the sea. He wants to reach point B located
on a straight stretch of beach. N is the point on the beach nearest to 4 and NB = 2 km.
Alvin swims at a constant speed in a straight line from 4 to P and then runs at a constant
“speed from P to B, where P is a point on the straight stretch of beach from N to B.
NP =x km and T minutes is the time taken for Alvin to complete the journey.

Tandx satisfy the differential equation

ar._ svsx
dx \/x +4
(i) Solve the differential equatit:m.. | [3]

(ii) Given that the minimum time taken for Alvm o complete this Journey is 30
minutes, find 7 in terms of x. - - - | [3]

(iii) Using your answer in part (if), find the lﬁngest time taken by Alwn to complete |
the journey. - o 2]
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The growth of an organism in a controlled environmeént is monitored and the growth rate of the
~ organism is proportional to ( N —x)x, where ¥ is the population (in thousands) of the organism
at time 7 and N is a constant such that x < N . The initial population of the organism is %N .
(i) Find x in terms of 7 and determine the population of the organism in the long nin, giving
your answer interms of . - . . 8]
Another model is proposed for the growth of the brganism, which assumes the growth_ rate is

purely a function of time and is modelled by the differential equation d L ot LI

di* (44972

predicts that the population of the organism will also evehtually stabi_li_se.- e

(@) Show that under this model, x=—tan’ [32‘1] =
- Hence 'sta:I_e thc__pbp_ijlatiéﬁ of the _orgéni.sr'r_x in _the._.lc_»_ng' run, giving _j{éur énswcr in terms of
N e ' 16}
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